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Abstract

With the widespread use of smartphones, text messaging has become an accepted form of communication for both social and professional use in medicine. To our knowledge no published studies have assessed the prevalence and use of short message service (SMS) texting by doctors on call.  We have used an online questionnaire to seek information from doctors in a large NHS Trust in the UK about their use of texting while on call, what they use it for, and whether they send images relevant to patients’ care. We received 302 responses (43% response rate), of whom ?? (55%) used SMS while on call. AQ: please add whole number where indicated There was a significant association between SMS and age group (p=0.005), with the 20-30-year-old group using it much more than the other age groups.  Doctors in the surgical specialties used it significantly less than those in other speciality groups (p<0 .001).  Texting while on call was deemed to be safe and reliable (p<0.001).  Eighteen clinicians (11%) admitted to routinely sending images of patients by text, despite some being identifiable.  Texting was mainly used to update colleagues on patients’ progress and give information about times of ward rounds and meetings. With the increasing use of texting in healthcare, much of which seems to be unregulated, further work and detailed guidance is required on what information may be given to ensure confidentiality and that SMS is a safe and acceptable method of communication to use when on call.
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Introduction 

Effective communication with colleagues, particularly when on call, is essential both within the hospital and for more senior members of the team who might not be resident.1 Historically the hospital bleep system has been used for communication within the hospital, with landline telephones and radio-pagers for those who are non-resident on call. 

With the widespread and ever-increasing use of smartphones and texting, other ways of instant messaging  such as WhatsApp (WhatsApp Inc, Mountain View, CA, USA) and Viber (Rakuten Inc, Tokyo, Japan) have become accepted forms of communication for both social and professional use.  A study of junior doctors in Ireland found that 94% of 108 respondents used a smartphone for communicating about clinical matters by telephone, text, and email, the most commonly-used app being the British National Formulary.2 

Other studies have also found that texting is the preferred method of communication between residents about patient-related care during their daily duties, and for updating senior colleagues about patients’ progress. While this may improve the care of patients,3 smartphones can also be distracting. One study found that residents admitted to using them during busy ward rounds for non-clinically related messages, and in some cases important clinical information was missed as a result.4 

One of the limitations of communication by short message service (SMS) texting is that it relies on ‘phone network signals being available and the recipient having a smartphone with them at all times for a message to be received quickly. There are also occasions when SMS texts have not been received for several hours, and senders have no confirmation that the text has been received unless they receive an acknowledgement or message by return. The internet may provide a shorter latent period than ‘phone networks for sending messages. 5, 6

The instant messaging apps provide confirmation of receipt, but these rely on an internet connection, and both sender and receiver must have the respective apps on their smartphones.  Analysis of a month's instant messages sent through a communication system at a Danish hospital found that instant messaging was used extensively for communication, particularly for the coordination and logistics of care of patients.7

Two of the potential problems with these methods of communication are first, the oversimplification of messages and, secondly, the potential depersonalisation of relationships between colleagues.8, 9   While it is clear from these studies that texting is useful on many occasions, we know of no published studies that have assessed the prevalence and use of SMS texting when on call.  

We have evaluated the prevalence and trends of use of SMS by clinicians who are on call at a large UK district general hospital. We wanted to establish whether reliance on SMS text messaging could affect care of patients, be it well or adversely, and whether images of patients are sent by text.  We also wanted clinicians’ views on the safety and confidentiality of SMS text messages and the transfer of images. 

Methods 

Data were collected prospectively using the online survey software SurveyMonkey (SurveyMonkey Europe, Dublin, Ireland). An email with a short description of the aim of the study and a link to an anonymous questionnaire was sent to 700 junior doctors and consultant staff at Queen Alexandra Hospital, Portsmouth, with an email reminder after 10 days. The questionnaire had quantitative and qualitative questions and was approved for distribution by the Medical Director. The information collected included background personal details, and questions to identify how and if SMS text messaging is used during on call for patient-related communication.

Data from closed “tick box” questions were coded and entered into IBM SPSS Statistics for Windows (version 22.0, IBM Corp, Armonk, NY, USA) for analysis. Chi square goodness-of-fit tests and chi square tests of contingency were used to assess the significance of differences between responses to different questions. Standard residuals and odds ratios were used to aid further interpretation of data patterns.  Probabilities of less than 0.05 were accepted as significant. We used manual thematic analysis for content, which was checked by a second, independent analyst to confirm the trustworthiness of conclusions.
I suggest changing the highlighted bit above to the following:
Chi-squared goodness of fit tests and chi-squared tests of contingency tables were computed to identify significant associations between responses to particular questions.  Where significant associations were found, standardised residuals were inspected to locate which particular responses were associated (standardised residuals less than -1.96 and greater than 1.96 were deemed sufficient to show significant associations with responses either less than could be expected by chance or greater than chance occurrence).  Odds ratios were used to compare proportions between associated responses. Cramer’s φ was used to assess effect size, using cut-off values recommended by Cohen (1988).  Reference is  below and will need adding to your list if you go with my adjustment.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (second edition). New York: Lawrence Erlbaum Associates


Results

A total of 302 responses were received (response rate 43%). Clinicians were placed in five broad specialties, with most being within surgery or medicine (Table 1). Roughly 59% of respondents were consultants, but all age groups were well represented (Table 1). The mean (SD) age was 41 (12) years old. 

Of the clinicians who replied to the survey 167 (55%) used SMS when on call, and 97 (58%) said that it was their main form of communication with colleagues.  Eighty (26%) also used other forms of electronic communication while on call including Viber and WhatsApp. There was a significant association between use of SMS and age (χ23 = 12.673, p = 0.005, φC = 0.21), with the 20-30 year age group using SMS considerably more than the other age groups  (z-residual = 2.451).  The use of SMS while on call was not associated with the doctors’ grade of seniority (χ23 = 7.225, p = 0.065 φC = 0.155). 

Doctors in the surgical specialties used SMS significantly less (z-residual = -2.075) than other speciality groups (χ24 = 23.443, p <0 .001 φC = 0.279). 

Sixty-three clinicians (21%) identified occasions when texts had not been received, and a further 77 (26%) were not sure if this had occurred or not.   Of those who knew texts had not been received, 54 (86%) stated that this had not delayed the care or treatment of the patient. Only six of the 302 respondents (2%) said they would text colleagues about life threatening admissions, (all from surgical and medical specialties), but SMS was used more frequently under other circumstances (Table 2). There was no significant association with seeking acknowledgement to a text (Χ22= 5.245, p = 0.073), but the odds ratios (0.786/0.546) suggested that clinicians who used texts for acute admissions were 1.4 times more likely to seek acknowledgement than those who did not. 

There was a significant association between the 31-40 age group (z-residual – 1.858) and use of text to communicate about admission for an acute disease (χ23 = 8.088, p = .044 φC = 0.164).  

Eighteen respondents (11% of those who used texts when on call) stated that they sent images by text, and 10 (6%) confirmed that the images of patients were  identifiable.  
While 91 clinicians (30%) had concerns about the safety and reliability of texting, there was a significant association between the use of text when on call and the opinion that text is safe and reliable (χ22 = 60.296, p < 0.001 φC = 0.455).  

A total of 169 clinicians answered the final, open question of the questionnaire that invited them to give their insight into the experiences of using texts on call.  Two overall dominant themes emerged: first, it is useful for giving and receiving updates on patients’ progress (and perhaps this may be made more effective), and secondly,  for information sharing - for example ,arranging to meet colleagues, checking times of ward rounds, and letting surgeons know crucial information when in theatre.  


Discussion

Our results confirm that SMS messaging is a popular method of communication when on call, particularly in the 20-30 age group. This confirms the finding of a study that investigated the amount of texting amongst general surgeons, in which age was the only factor that predicted their preference.3

Although we did not seek details, we found that other forms of communication including WhatsApp and Viber are also being used. These have been reported as being cost-effective, simple, and accessible.10 One study evaluated WhatsApp in intradepartmental communication, and found that the efficiency of handover was much improved and there was increased awareness of patient-related information among orthopaedic residents, which highlighted how password protection can be added to the app entry as an extra security feature.11  Some respondents wrote in answer to our open-ended questions that updates about patients could be effectively anonymised by the use of a bed number or prearranged coding. 

Another study looked at the use of WhatsApp among emergency surgical teams and found that it was safe and efficient, and was able to flatten hierarchal gradients within a team.12 Viber has been used for the transfer of neurosurgical images to non-resident seniors, and this enables swifter decision-making, but should be used with care and be case-specific.13  Both WhatsApp and Viber need either Wi-Fi or mobile internet (such as 4G). 

Many studies have described the usefulness of these methods, but there is limited evidence to confirm the security of information about patients, and NHS England has recommended that WhatsApp should have no role in the exchange of clinical information.14

We found that patients’ images were routinely sent by some clinicians despite knowing that they contained identifiable features. Responses from the final open-ended question pointed to a lack of knowledge about the legal and ethical issues, and some clinicians wrote that sending images was the only way to transmit information quickly irrespective of confidentiality. 

Images sent by Multimedia Messaging Service (MMS, 3rd Generation Partnership Project) have been shown to be useful in assessing limb injuries when used together with a telephone referral, and have changed management plans in up to 20% of  ?? cases.15 However, in other circumstances images might not convey the required information, with one study showing that 62% of ?? patients who had nasal fractures on clinical examination were found not to have fractures on the image.16 AQ: please add number of cases/patients where indicated, as a percentage without a whole number is meaningless.

 	A recent paper17 has highlighted that the use of the Snapchat app, a video and imaging messaging service that permits users to send images with a viewing duration of up to 10 seconds (after which the images self destruct) can be unprofessional when used clinically, and has advised that doctors should be wary of using this app to transmit clinical images. 

As technology advances, and as 76% of the population of the UK now own a smartphone,18 its potential benefit at work cannot be overlooked. A total of 94% of ?? participants in one study agreed that their personal ‘phone makes them more efficient in their clinical work (despite ??  (26%) of them having no security features on the ‘phone). 19 This gives cause for concern. Please add whole numbers where indicated.

We found that some respondents do not always know whether an SMS text has been received (unlike some forms that give a “read” receipt to the sender) and there is no clear protocol for confirming the receipt of information, so much may be based on assumption. Three clinicians (2%) who used texting in our study admitted to texting under life-threatening circumstances, so this highlights a major safety concern. 

Other hospital communication systems have been reported in trials with the internet, emails, and personal electronics, and several studies have found that texting is a primary method of communication that is preferred to paging, which raises the question of whether paging will have any use in future.20-22 With more medical students and junior doctors using apps to support their education and clinical practice, this seems to be where future means of communication may be heading.23

Concerns that misinterpretation of messages that are sent by text can lead to inefficiency because further clarification is required need to be solved, particularly in complex issues.8, 24, 25 Texting may also have an adverse effect on working relationships, with less verbal conversation and face-to-face interaction.8, 26

Weaknesses of our study include the fact that we used a questionnaire to obtain information and that the response rate was less than half. However, it has highlighted many aspects about patients’ safety, governance of information, and the fact that younger age groups are using this method of communication more than their senior colleagues. It has raised many issues including the safety of texting, not knowing if the message has been received, and issues of confidentiality when sending images. Respondents seem not to be aware of the potential problems in these areas. It is clear that no single means of communication can satisfy the needs of all users or departments. Greater clarity is needed about how the various modes of communication should be used in modern medical practice in an attempt to further improve care and safety of patients. We need to have a realistic understanding of how to make communication secure and efficient, and good leadership of a clinical team should ensure that the most appropriate and safest methods of communication are used to ensure patients’ safety and reduce the chances of delay in treatment, and even of human error.27  
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